Much of the existing approach to the digital divide suffers from an important limitation. It is based on a binary classification of Internet use by only considering whether someone is or is not an Internet user. To remedy this shortcoming, this project looks at the differences in people's level of skill with respect to finding information online. Findings suggest that people search for content in a myriad of ways and there is a large variance in how long people take to find various types of information online. Data are collected to see how user demographics, users' social support networks, people's experience with the medium, and their autonomy of use influence their level of user sophistication.
Introduction
Most of the literature on the digital divide focuses on the differences between the haves and have nots of the digital age, that is, the differences among those who have access to the Internet and other communication and information technologies and those who do not, or the differences among those who use these media and those who do not. While most reports identify differences among various segments of the population, over time studies emphasize the increasing diffusion of the medium among the population at large (see Rickert and Sacharow 2000 and Pew 2000a for gender; Austen 2000 for age, NTIA 2000 for race). As more and more people start using the Web for communication and information retrieval, it becomes less and less useful to merely look at demographic differences in who is online when discussing questions of inequality in relation to the Internet. Rather, we need to start looking at differences in how those who are online use the medium. The Web Use Project at Princeton University explores people's skills in locating content online. The study uses rigorous sampling techniques coupled with in-depth interviews and in-person observations of people's online actions to yield data that allow generalizations of findings to more than a small subset of the population. This paper describes a method that allows us to measure differences in people's skills with respect to Web use and also presents the preliminary findings from interviews with sixty-three participants. First, I briefly discuss the limitations in the current approach to the digital divide and also present the current state of research on Web use for information retrieval. Next, I discuss why the approaches in the existing studies are not always suitable to gaining a refined understanding of the differences in how people locate content online and how this project remedies some of these limitations of existing studies. Then, I describe the project methodology including a discussion of the sampling technique, technical specifications of the project, a detailed description of the two survey instruments, and the inperson observation session of people's online search techniques. Finally, I present preliminary findings based on the first sixty people who participated in the study.
Approaches to the Digital Divide
Access to and use of the Internet increased rapidly between 1995 and 2001. The number of Americans online grew from 25 million in 1995 (Pew 1995) to 83 million in 1999 (IntelliQuest 1999) with 55 million Americans using the Internet on a typical day in mid-2000 mid- (Pew 2000b . In 1994, just 11 percent of U.S. households had on-line access (NTIA 1995) . By December 1998 this figure had grown to 26.2 percent. Less than two years later it stood at 41.5 percent, and well over 50 percent of individuals between the ages of 9 and 49 reported going on-line at home, work, or some other location (NTIA 2000) . A November/December 2000 survey by the Pew Internet and American Life project found 58 percent of a national sample online (Horrigan 2000b: 7) . Moreover, many more people have Internet access, in the sense that they have an available online connection (whether or not they choose to use it) at home, work, school, library or a community center (by the end of 2000, 104 million American adults had access to the medium with [Pew 2001] ).
Most reports that explore inequalities with respect to digital technologies concentrate on the divide between those who have or do not have access to the particular medium or those who do or do not use a medium. However, as an increasing portion of the population joins the user universe, it will be important to start differentiating among those who are online without restricting discussions of inequality to non-users alone. The findings of this project suggest that there is considerable variance in the abilities of users to find various types of information online. In so far as accessing information is an important use of the Web and a potential source of inequalities, it is important to explore this aspect of users' online experiences.
A more comprehensive approach to studying the digital divide looks at several dimensions of access and use that may influence people's use of the medium and thus potentially lead to different divides. DiMaggio and Hargittai (2001) suggest that the term "digital inequality" better captures the complexity of inequalities relevant to understanding the differences in access and use of information technologies. Digital inequality considers variation on five dimensions: differences in the technical apparatus people use to access the Internet, location of access (i.e. autonomy of use), the extent of one's social support networks, the types of uses to which one puts the medium, and one's level of skill. The
Web Use Project at Princeton University collects measures on all these dimensions for a random sample of Internet users allowing for a more complex exploration of digital inequality.
Existing Research on Web Use for Information Retrieval
Scholars from many fields have explored how people use the World Wide Web for information retrieval. Advertising and marketing specialists often refer to users as "consumers" emphasizing their particular interest in people's online actions, namely their shopping behavior (Jarvenpaa, Sirrka and Todd 1996, Bell and Tang 1998 Furthermore, they also look at features of software programs to assess important usability issues (see, for example, Greenberg and Cockburn (1999) for a detailed discussion of the "Back" button on browsers). Alternatively, computer scientists draw on large-scale aggregate logs about people's use by analyzing all Web activity over a specified period (Catledge and Pitkow 1995, Huberman et al 1998.) . An important limitation of many such studies is that they concentrate on the user behavior of a small segment of the population by limiting participants to university faculty and students (e.g. Catledge and Pitkow 1995) or long-term users from the information technology profession (e.g. Choo, Detlor and Turnbull 1999) .
Admittedly, concentrating on such groups may be legitimate depending on the research questions, however, they limit the extent to which findings can be generalized to a larger segment of the Web user population. In cases where data are derived from larger segments of the online population (e.g. Huberman et al. 1998 , Hoelscher 1998 , Silverstein et al. 1999 , Jansen, Sping and Saracevic 2000 , there is no information about specific users and thus it is impossible to make any claims about how attributes of users may be related to their online behavior. Closest to the methods presented in this paper are some of the in-person user studies that have been conducted by library and information science researchers. Wang, Hawk and
Tenopir (2000) collected data by observing how respondents search for information specified by the research team. Their project generated synchronized video-audio data, which were then analyzed for detailed information about respondents' search techniques.
However, as often is the case in such studies, the participants for the study were graduate students and faculty in an information science program. In order to gain a better understanding for how the general population is using the Internet, it is important to include people from beyond the academic community in the studies.
The methods used in the studies cited here provide important information for a baseline understanding of how certain people navigate particular parts of the Web. As
Frielander ( The Web Use Project adds to the literature on information retrieval in the following important ways: 1. it considers the search patterns of users drawn from the general population instead of solely relying on people in the academic community for data; 2. it collects data not only on users' search activities but also on their use of other media for information retrieval, their demographics and their social support networks; 3. it recognizes that with the Web, searching for information is no longer limited to entering search queries in a search engine, rather, there are numerous ways in which one can go about finding information and these ways may lead to different results and differences in the efficacy of the particular information retrieval technique used. The next section described the methodology in detail followed by some preliminary data analyses. Three days before the study and then the day before, a reminder phone call is placed to the respondent in addition to an email message the day before the study.
Technical specifications
Two computers are used for the study to allow for variation in people's computer experiences. For PC users, the computer is a Pentium III running Windows mE connected to the university's network with a 17" monitor. For Macintosh users, there is a G3 iMac . The goal is to see whether the level of skill measured by analyzing people's actions online correlate with people's scores on these knowledge variables. Because the above method is time-and labor intensive and costly, a longer-term goal of this methodology is to suggest ways in which people's skills can be assessed via survey questionnaires instead of always relying on such detailed studies for such information.
6 See, for example, the following case: After being asked how she would find information about what to do if her wallet was stolen, a respondent offered the following information: "Oh see, I know all about that because on the Internet, a friend sent me a thing saying this is what to do if you ever lose your wallet. I've downloaded it and I keep it." It is important for respondents to signal these distinctions as it is not possible to replicate in the study setting users' email archives and their bookmarks/favorites listings yet it is important for the analysis of users' strategies to know that they do rely on recommendations from people they know for sites they visit. 7 A list of multiple-choice questions measuring people's actual knowledge of these computer and Internet related terms was added later in the study. The data reported here include the responses to only three multiplechoice knowledge questions that were already administered in the first wave of the study. 
Observation sessions
The observations are conducted at a university research site. This approach has both advantages and shortcomings. Requesting users to come to a location will affect response rates. It also places people in a location with which they are not familiar and requires them to use a computer that is configured differently from the machine they usually use for browsing. This may influence the results, as certain settings (e.g. the default homepage and bookmarks) are not equivalent to their own. However, this approach controls for quality of Internet connection, and hardware/software differences. It also allows us to concentrate on Web use knowledge in a setting that is equally different and new for all. Moreover, using one computer allows the setup of particular software applications that are required for data data sets miss information about such details as use of the "Back" button on browsers, which is a considerable problem given that its use comprises up to 30 percent of people's browsing activities (Tauscher and Greenberg 1997) and may be considered a part of one's level of search sophistication.
The task-oriented method is repeated for several types of sites such as arts, current events, volunteer organizations, shopping, music, health-related and job search services.
This is important in order to gather information on universal versus topic-specific search strategies. Someone who is universally skilled in finding information may have highly sophisticated skills in locating any type of information whereas topic-specific skills imply that the user has considerably different search skill levels depending on the topic being sought.
An example of topic-specific search skills is someone who possesses sophisticated methods for finding Web sites on online music, but has little knowledge of how to arrive at Web pages with scientific information about a health concern. Some of the tasks were familiar activities to some respondents but not to others. However, some of the tasks were new to all respondents which allows for comparison across cases with respect to a formerly uncharted territory (the two tasks that caught most people off guard was one that required searching for a site that compares presidential candidates views with respect to abortion, and the other that asked respondents to look for a page that displays children's art).
During the session, the respondent is encouraged to make comments about his/her actions. S/he is asked if the actions s/he has been asked to perform are ones s/he has performed before. If the respondent gets enthusiastic about showing off a skill or search that s/he has recently engaged in, the researcher encourages her/him to do so even if this action is not directly related to the specific task at hand. Such actions add to the data about 
Analyzing the Data

Tabulating survey responses
The above methods yield a wealth of data. The verbally administered questionnaires are recorded with pencil on paper and have to be entered into a database. The second survey is presented to the respondents online and thus the responses are automatically coded and can be downloaded in a spreadsheet format.
8
These data are then analyzed via quantitative methods. Each respondent has a corresponding user identification number that is used to match up the three components of the study.
Classifying search strategies
The audio-visual (.avi) files generated by the screen capture application are coded while being viewed with a multi-media program such as QuickTime or Windows Media
Player. The coding of search strategies is partly based on an exhaustive (albeit not mutually exclusive) list of ways in which one can arrive at a Web site (Hargittai 2000) summarized here:
Previous knowledge of a page:
1. Using the browser's default page. 2. Typing in the URL of a previously visited page, an address that one retained. 3. Using an entry from one's bookmark/favorites list.
No previous knowledge of a page:
1. Try to guess the address of a Web page (e.g. by using the word of the sought information in the URL). 2. Do an open search with the help of a search engine by typing certain terms into a search form (or in the new version of Internet Explorer, which comes with a built-in search engine, typing the term in the location bar itself). 3. Click on a directory category and find links via use of directories and subdirectories. 4. Click on an advertisement.
5. Recall an address from exposure through another medium (e.g. radio, television, newspaper ad or article, billboard ad, recommendation from a friend or colleague) 6. Click on a link in an email from a friend/colleague/mailing list that contains a site recommendation. 7. Use browser add-ons for link (e.g. NeoPlanet or Alexa). 8. Click on a link from the contents of another page (other then options 3 & 4 above).
In addition to noting the number of the above strategies used by the respondent for the various searches, researchers also take note of other aspects regarding the respondents' whether the respondent knows who is responsible for the various Web sites s/he visits and which parts of the page the respondent looks at. We know such information by having prompted the respondents to talk through their actions. Finally, information about search strategies is matched with how easily and quickly the respondent was able to find the desired information. Again, it is important to note that while someone can be extremely skilled at locating one type of information, they may have fewer skills in locating a different type of information. For this reason, both topic specific and universal search strategies are noted.
Preliminary Findings
The sample assistants, teachers, service employees and medical professionals in addition to students, unemployed and retired persons. Eighty-eight percent of the respondents are White, six percent are African American and four percent are Asian American. Twenty-six percent live alone, 53 percent live with a spouse, the rest live with roommates or others (parents in most cases). The family income of these people is larger than the national average although it is important to note that Mercer County is one of the highest income counties in the country (moreover because this study excludes inner-city Trenton, the poorest neighborhoods are not in the sample at all).
Users' skills
There is a large variance in the amount of time people take to complete all seventeen tasks ranging from twenty minutes to over 100 minutes. Most people are eventually successful in locating most of the requested content although some fail in succeeding with as many as half of the tasks. Respondents were encouraged to continue searching without giving up too easily (a minimum of five minutes was given for each task unless the respondent exhibited frustrations and expressed a need for moving on in which case the researcher read the next task). 17. Imagine that your wallet was stolen and you wanted to quickly find out what steps you need to take in order to avoid the potential problematic consequences of such theft. Where would you look for information about how to efficiently react to such a situation? In other words, you are looking for a resource that explains the three or four essential steps you have to take in such a situation, the phone numbers you have to call and such.
Also ask: Is identity theft something you would be concerned about?
18. Please try to recall the last time you purchased something online. What was it? Where did you purchase it? How did you find that site? [This is not a task, it is for informational purposes about R's usual surfing activities.]
